I present a measurement of the production cross-section of D + mesons in proton-antiproton collisions at 1.96 TeV center-of-mass energy, using the full data set collected by the CDF experiment at the Tevatron collider in Run II. For this initial state, the measurement probes a yet unexplored low transverse-momentum range, down to 1.5 GeV/c, using events selected with criteria that bias minimally the features of the collision. For initial state and collision energy, this remains a unique measurement of quantities that are important for QCD studies and for tuning Monte Carlo simulations.
Introduction 1
The current perturbative-QCD theory cannot properly predict the behavior of the strong inter-2 actions in the low-transferred-four-momentum region (low Q 2 ) because in these kinematic condi-3 tions the strong coupling constant, α s , is of the order of the unity. Measurements of cross sections 4 for the production of hadrons containing bottom or charm quarks (heavy-flavors) in hadron col-5 lisions play an important role offering essential information to test and refine phenomenological 6 models of the strong interaction at small transferred-four-momentum, a regime in which perturba-7 tive expansions are challenging.
8
The channel of interest is D + → K − π + π + (and its charge-conjugate decay,
The D + produced directly at the point where the primary pp-interaction occured is the signal we are Because of its relatively large mass, the c quark production cross section is several orders of mag- 
23
A pure data-driven optimization is introduced in a way that leads to unbiased sample selection.
24
The optimization strategy of the selection is performed independently in each p T (D + ) bin. The 
29
We factorize the efficiency correction in two contributions, online event-selection and reconstruc-30 tion efficiencies. Each primary yield is combined with corresponding reconstruction and selection 31 efficiencies, derived using simulation, to determine the cross section, struction of the tracking system is highly efficient.
42
The event number is used as a random criterion to divide the sample into two statistically inde- In order to find the D + yield, a two-dimensional unbinned likelihood fit to the invariant 48 K − π + π + mass and to the candidate-impact parameter distribution is performed.
49
It is assumed that in the signal region there are only three components: primary, secondary and D + . The impact-parameter distribution can be used to separate these two components.
54
The results for the two-dimensional unbinned likelihood fit for one p T (D + ) bin are shown in 
Efficiency and systematic uncertainties 57
We factorize the detection and reconstruction efficiency ε i in each p T -bin i as the product of 58 trigger efficiency, offline efficiency for reconstructing three tracks that meet the quality and fiducial 59 requirements in the drift chamber, offline efficiency for associating the information from the silicon on two control samples. We derive a 11.5% uncertainty in all D + transverse momentum bins.
64
Systematic uncertainties associated with the selected shape for the three components are evaluated 65 by varying the shape modeling in both invariant-mass and impact-parameter distributions. 
